Growth inhibition and cytotoxicity of tumor necrosis factor in L929 cells is enhanced by high cell density and inhibition of mRNA synthesis.
L929 cells were growth-inhibited after 1 to 2 days of treatment with human recombinant tumor necrosis factor (rTNF). This effect of rTNF was largely reversible, and L929 cells resumed normal growth when rTNF was removed. The rTNF showed growth inhibitory and cytotoxic activity when L929 cells approached a high cell density and grew slowly. This was shown in experiments in which L929 cells approached confluency at different times after being seeded at increasing initial densities. The rTNF had little effect on the growth of cells seeded at the lowest density tested. L929 cells cultured to high density synthesized RNA at a reduced rate. This suggested that a reduced rate of RNA synthesis may be at least in part responsible for the growth inhibitory and cytotoxic activities of rTNF on cells grown to high density. Treatment with inhibitors of RNA synthesis potentiated the cytotoxic activity of rTNF. Inhibition of mRNA synthesis was apparently responsible for the enhanced sensitivity to rTNF, as shown by experiments with 5,6-dichloro-1-beta-D-ribofuranosylbenzimidazole, an inhibitor of the synthesis of poly(A)-containing RNA.